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-EDITQRIAL- 



As we move forward into this new year of hope, 
expectation, and change, a strong new pattern 
of educational endeavor- - the individualization 
of ins truc£lon -»appears to be emerging across 
the nation. Although inextricably intertwined 
with such terms as "indi vidualized learning, 11 
or "informal education , ff or the "free or integrated day,’ 1 or learn- 
ing stations, 11 or "individually guided education, " or 11 individually 
prescribed instruction," or the "open space concept," or "self-paced 
learning," the general term "individualized instruction" is all- 
inclusive because it can be viewed from the teacher’s position or 
from the pupil’s position. 

Now, you might ask, "What effect will this trend have on in- 
struction in the area of elementary science?" The answer, to the 
best of my knowledge, involves the following directions: 




Donald A. Vannan 
B.S., M,Ed., Ed.D, 



(1) a movement away from one basal text to a multi- text, 
multi- level- text , teacher-constructed text, pupil- 
cons true ted -text approach 

(2) an all-out sharing of science textbooks and materials 
among alj. teachers when they are not being used in the 
separate classrooms; new uses for the tape recorder 



(3) a strictly-observed and well-defined policy of deter-* 
^ymining- what science materials are available for use in 
.v/r;-;-— the individual school districts-* - V 





l"The S c fence Equipment and Aval labi 1 tty Lis t , 
Act ivi ties v November « 1970. 
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(4) a cost-conscious administration and faculty will begin 
to shy away fron national programs in science and begin 
to concentrate on teacher-made and pupil-made self learn- 
ing devices and literature, and ’’cut up books and workbooks” 

(5) the complete changing of the "traditional" classroom into 

four learning areas which include "language arts 7 ” "mathematics 3 
"social studies," and "science"- -always set up and ready to 
be used; boxes, shelves, and curtains will divide the room into 
these interest zones. 

(6) a restructuring of methods courses in elementary science on 
the college level to d e - empha size content in this course 
and concentrate on individualized approaches to methodology 
for the self-contained classroom and the departmentalized 
pattern, and building up (quantity) of required or prerequisite 
courses in content (some botany, some zoology, some physics, 
some chemistry, for example, or combinations of such courses. 

(7) the movement of science from the classroom into the community 

to a greater extent (resource persons , science in the community, 
field trips where all children do not look at the same thing at 
the same time, ecology and pollution studies, etc* ) 



My best wishes are extended to all of you for a pleasant remainder 
of the academic year, a delightful and restful and learning summer , and 
a proud attack on the problems and challenges of the new year to come* 
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CONTRACT TEACHING AT THE COLLEGE LEVEL 
IN TEACHER EDUCATION 

Miles Esget 



About one year ago , the writer decided to attempt contract teaching 
in a course in the preparation of elementary school teachers at Humboldt 
State College in Areata, California* The course carries the title of 
"Curriculum and Instructional Materials in the Elementary School," There 
are three parts to the course* One part deals with teaching methodology 
in mathematics 5 one in science, and other in social science* The author 
is responsible in the course blocking for the science and social science 
sections * The first task was to write the contracts* It was decided that 
about thirty contracts would suffice, at least as a beginning* The phil- 
osophical concept which became the cornerstone of the contracts was develop- 
ed over a number of years during which much s tuden t evaluation of the 
classes had been solicited. The evaluations continuously elicited a desire 
for students to demonstrate that they already possessed a number of teaching 
techniques that were at least of average or above merit* The contracts then 
were written so that a student or groups of students could demonstrate such 
skills as they may possess 0 If the classes were small enough, there would 
be time for individual presentations; otherwise , to economize class time, 
groups would be asked: to present one or more contracts. The writer decided 
that it would enhance the student 1 s preparation to discover information from 
wideSvariety of professional materials* Therefore, no single college 
text was chosen as a guide to the course* : The student would be asked instead 

to examine various texts as a resource for gathering ideas , in addition : to 
his own , in readiness for class pres en ta ti ^ n . - 



Y^^Esget is Professor of Education, Humboldt S tate College y Areata , 



California 

W-l — , 



contracts is included in this article for the reader's clarification. 



A Contract on the Use of Inquiry Training Techniques in Science in the 
Elementary School Classroom 

Material : A wide variety of techniques can be used here: 

l m Map problems 

2„ Picture interpretation problems 
3* Prediction and checking against 
4 o S 0 R 0 A 0 - yes and no techniques 

5 * Laboratory approach 

6, Project approach 

7, Combination of these and many others 

The materials needed will vary with the technique. See some 
of the following material as furnished by the instructor: 

1„ Simulation Games in Social S tudies 

2* 8*R,A e materials «« The Idea Book ,, The Resource Book 
3. Laboratory materials as suggested by Inquiry Techniques 
for Teaching Science Romey, pp„ 206-219 
41 , 8mm cartridge film loops and projector 
5. Laboratory equipment as needed and provided in the 
science laboratory 

6 * Interpretative pictures (ask instructor where these 

are stored) 

7o Handout by the instructor on inquiry (ask instructor 
for these) 

Readiness: The group may wish to read , Readings on Teaching Children 

Science , Kuslan and Stone, or one of the other references, 
pp> 262-270 * They may wish to try out various techniques 
on each other * 

Presentations ; Present material much as suggested in Kuslan and Stone or 
one of the other references — show both methods * 

Follow-up : Leave plenty of time, at least a half an hour, for college 

class questions and general discussion* You may wish to ask 

1. How did the two demonstrations differ? Why this 
difference? 

2, ; How does inquiry and problem solving (in its usual 

sense) differ? 

3# Should science activity be both structured and 
; unstructured? Why? 

Four contracts are always demonstrated by the instructor to each 
incoming eo liege class The four contracts differ somewhat between the 
science and ? social science methods courses Q In science the following 
are presented:!^ fl^ demonstrating, promotive , and informative types ; 

(2) experimenting; (3) correlated techniques ; (4) project stations^ 

approach. In social science the instructor demonstrated for the student 
the following: (1) simulation game; (2) inquiry development; and (3) 

correlated technique. The demonstrations capitalized on the use of 
bulletin boards, overhead projectiles , filmstrips, films , slides, 
pictures , and science laboratory equipment • , ' ‘ 





One of the student demonstrations is illustrated by pictures A 
through G, Picture A depicts the nature of a display that might be 
used by a fifth grade teacher as a motivation device in introducing 
a unit on the Westward Movement, The student group planned the nature 
of the display s gathered the necessary materials _ s and presented it in 
class e In the presentations they noted that time would be provided to 
discuss the pictures and give a short description of the content of 
many of the books in the exhibit. Since this was a teacher training 
class 9 the instructor called attention to the manner in which the 
materials for the display were obtained and pointed out that many 
other articles of this nature were obtainable through the same sources. 
These articles represented a wide variety of subject areas. 



A 




Picture B shows the same interest center, but it exemplifies at this 



point the contribution that students might make to the center from materials 
available in their homes and in the community. These items are to be shared 
with the whole class of pupils in the fifth grade. It is to be noted that 
many of these items are of the manipulated type thus arousing the curiosity 
of the child. This will cause him to ask many questions about them. The 
child responsible for adding the materials to the exhibit would act as a 



resource for information about each article in question. 





Picture C is another case of student participation In the interpsc 
center. Yarn was used to show the general location of the Oregon Trail 

plcture might brin8 a iireiy ^ ^ 
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PATCHWORK PROGRESS AND A CALL FOR A NEW PROFESSION 

J # Wesley Bahorik 



Elementary School Science curriculum designs which place students in groups 
have the inherent problem of meeting the needs of all students » This is a problem 
because, if for no other reason, not all individuals will proceed at the same rate# 

This can incite a desire within a conscientious teacher to try to change the design* 

In conjunction with this inherent feature, Shirley Rrehm in, M The Impae t of Experi- 
mental Programs in Elementary School Science , cites new programs in. high schools, 
the explosion of knowledge, the concerns and findings of the "cognitive psychologists" , 
and pressures from the scientific communities; as additional forces moving for change 
in science programs* 



Decisions for change have been the responsibility of educators working with the 
products of researchers. Unfortunately the products and decisions have not been 
conclusive . Neither group can be blamed for not doing their job* The fact' is that 
the job is formidable „ For example, in an attempt to analyze which teaching method 
is best by using four variables, audio-visual aids, texts, laboratory exercise , and 
lecture, at least sixty-five research treatments can be set up (not to mention all the 
variations within each of the four) * Fragmentary evidence and unsatisfactory decisions 
are obviously the bedfellows of such complexity. 




Mr* Bahorik is an Assistant Professor of Biology at Kutz town; State College , Rut g town 
Pc & vania. - ' -- ’ V •• •: . *.v 






A typical example of this patchwork progress is the currant status of 
individualized instruction, I. L. Ramsey and S; L. Wiandt present support for 
this type of instruction. The article, "Individualizing Elementary S chop 1 
Science, "5 is a report of a project undertaken in Columbus Ohio, by a five- 
member - team consisting of the school principal, three teachers (one each in 
fourth, fifth, and sixth grades), and a college professor. 

The following outcomes from the study involving several groups with differ- 
ing degrees of individualization were reported: (1) teachers felt the greatest 

asset of the project was the enthusiastic response of the students, (2) the 
teachers noted an increase in the students ability to pursue their individual 
projects, <3) there was a more complete coverage of science topics studied, 

(4) a greater variety of areas was covered in the classroom, (5) the students 
were afforded more contact with the materials of the laboratory, and (6) as 
they became more accustomed to individual work, they became more creative. 

Some disadvantages of individualization were reported: (1) greater time was 

spent by the teacher in organizing classroom activities (also, conferences and 
guidance were time consuming) , (2) it was hard for the teacher to feel acquaint- 

ed with the work of each pupil since twenty to thirty projects were simultaneously 
in progress, (3) it was hard for the teacher to help all the students at the same 
time, (4) more material and equipment is needed for Individualized study, and (5) 
housekeeping and storage were a problem. 

J„ V. Derose provides additional support for individualized study in hi| 
paper, " The Independent Study Science Program at Marple Newtown High School . 

In a program open to grades nine through twelve, he found by using final examr 
inatinn scores as a measure that: (1) these scores were higher in accelerated 

and independent study groups than in regular groups, and (2) the student in 
independent study builds a bank of strategies and grows in confidence, self- 
direction, skills, motivation, initiative, and tenacity. 



Unfortunately, neither of the previous studies can be considered conclusive. 
R, J. O'Toole, using three groups of fifth grade students and rigorous pre and 
post test analysis, found that: (1) there is no significant difference between 

groups in the achievement of science content, (2) there is no significant differ- 
ence between groups in problem solving abilities, (3) there is no significant 
difference between groups in increased science interest, (4) there is no signi- 
ficant difference between groups in attainment of a more positive self-concept, 
and (5) there is no significant difference between groups in selected problem 
solving abilities. 



Xn view of the above contradictory information it would appear that neither 
side can conclude an argument. This is not the fault of the researchers on either 
side. The true test of a device is its actual use. Here is where the problem of 
indecision is perpetuated. Not enough schools have tried to individualize at least 
some aspects of their programs. 



Some schools have tried, others have not. R. Cunningham in, "Implementing 
Nongraded Advancement with Laboratory Activities as a Vehicle - An Experiment in 
Elementary School Science , m2 reports the successful use since 1963 of a "Dual 
progress Plan" which includes nongraded individualized work in the areas of science 
and mathematics. D. Smith in, "A Study of the Use of Various Techniques in ^ 
Teaching Science in the Elementary School , "b concludes that reading and discussion ' 
of the text are used more frequently than other techniques in teaching science in 
O e elementary school. 








1 



These reports are discouraging because they indicate that although the 
technique of independent study in connection with laboratory work holds promise 
as a useful teaching method it is not given a chance. The obvious implication 
from this is that more research is required in the area of individualized 
instruction before teachers , who largely have been trained in other techniques, 
are asked to use this method* 

Research along will not solve the problem. In this argument, as well as 
any other controversy in science education, there is a polar spectrum with 
researchers at a peak on one end and practitioners on a peak at the other. The 
area between, the "disseminators , " appear as a dull glow* After all, who wants 
to be called a '‘disseminator 11 ? It sounds pathologic * In reality it may be 
extremely vital. There seems to be an almost tautological emphasis on cultivating 
master skills as a teacher or attaining world renown as a researcher. These are 
futile emphases since both of these groups will continue to function inefficiently 
without the essential flow of information between them* Perhaps the time has come 
to develop a class or a profession of "disseminators." 
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MOLD CULTURE 
Thomas D* Johns ten 



The molds are common Inhabitants of the environment and are particularly 
interesting to children. They can be found growing on almost anything and 
almost anywhere- -from left over chip dip to leather* The following simple tech- 
niques can be mastered easily by children to isolate and culture molds in the 
classroom* 

Preparing a Culture Media 



A good general media for the most common molds is soil-gelatin media* 

Once the media has been prepared it can be stored in the refrigerator for future 
use v The petri dish is the common laboratory container used in mold cul taring ; 
however, any small Pyrex dish which is adequately covered and is transparent can 
be used* The following are the steps in preparing the media; 

1 » Fill four containers about one-quarter full of fertile soil* (Baby 
bottles are very useful for this purpose* ) Add enough distil led water (from 
drug store or supermarket) to fill the containers* Do^not screw the caps on 
tightly * \ ’ - * , ^ \ > t ■ v \ ‘ 7r ~ ! ► ^ / \ *. r ~ " » ' S v v •• , : 



Dr* Johns ten is an Associate Professor of Science Education at Oklahoma State 
Tr ~ 4 - 3 rsity , Stillwater , Oklahoma* -V ^Reproduced -with.- permission - from.: Science"and ' 
Iren, February 1970* Copyright 1970: hy the National Science Teachers } 

Nation, 1201 Sixteenth Street J.. N.W.v Washington, D e C. 20036. 
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2* Sterilize the soil-water containers in a pressure cooker at 15 
pounds for 15 minutes. If a pressure cooker is not available, place the 
containers in a pan (baby bottle sterilizer) with a cover and boil for 20 
minutes on three successive days, 

3, When the soil-water sterilization is complete, allow to cool and 
filter through several layers of cheesecloth, catching and saving the liquid. 

4, The soil-gelatin media is prepared by combining the following 
ingredients : 

a, 100 cc of the soil-water prepared as directed above. 

Baby bottles may be used for measurement as they are 
graduated in cubic centimeters. 



b, 895 cc of water 

e* one gram of sugar (about the size of a pea) 

d, 0,5 grams of potassium phosphate (from drug store or 
high school science teacher) 



5. 



2 grams of dehydrated gelatin from local supermarket 
Heat the above mixture until the contents are dissolved* 



6, Pour the dissolved mixture into about five Pyrex containers (baby 
bottles) and repeat the sterilization process as indicated in step Number 2, 

7 # When the media has beer, sterilized, it may be poured into petri dishes 
or Pyrex containers that have been sterilized in an oven at 350 Q F for 30 minutes. 
If the media is not to be used immediately it may be stored in a refrigerator and 
melted in a water bath when needed. 

Isolation and Sterile Technique 

1, Pour melted and sterilized soil-gelatin into petri dishes or similar 
sterilized Pyrex dishes , keeping the cover removed only long enough to paur 
the media. The media should cover the bottom to a thickness of one-quarter inch. 
Allow the media to solidify. 



2. Place Soil, humus, leaves, or other organic material on the media or 
allow the dish to remain exposed to the air for 3 or 4 hours , Set the dish aside 
and examine every few days* Many types of mold as well as bacteria will develop. 
The dish should not be uncovered unless isolations are to be made, as there may 
be some harmful bacteria on the dish*, i , ‘ 

3 * To isolate individual molds , an inoculating needle is needed* This can 
be made by inserting a straight pin in the eraser end of a pencil. To make a 
transfer, heat the end of the pin to .redness and allow to cool* Touch the pin- 
head to the mold to be isolated and transfer the.; mold by the pinhead 

across a new, sterilized soil-gelatin petri or Pyrex dish, In a few days, if 
the isolation was successful, the new dish will contain only the mold isolated* 
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4, Microscopic investigations of living molds can be made by transferring 
some of the mold, using the inoculating pin, to a glass culture slide that has 
been prepared in the following manner, 



a* Place two glass microscope slides together with tooth 
picks between and secure with a rubber band on each 
end of the slides, 

b. With a piece of glass tubing, or the glass portion of 
a medicine dropner that has been sterilized , transfer 
some melted soil-geletin which has been inoculated with 
a culture in between the two slides* 

Experience with molds 

Streaming of the cytoplasm can be observed by growing bread mold and using 
the slide culture technique. Once the bread mold is well established, observe a 
single hypha under the microscope. Streaming of the cytoplasm can be readily 
observed. Do changing conditions such as a change in temperature affect the 
movement? ■ 

The molds such as Aspergillis and Penicillin can be cultured using the 
slide or culture dish technique and used to study spore producing structures. 

How are they formed? What functions do they perform? Why are there so many of 
them? 







SCIENCE INTERESTS IN TEE 70*3; A SURVEY 
OF THE INTERMEDIATE GRADES 

James F. Slaybaugh, Jr* 



Knowledge of the specific science interests of students in the inter- 
mediate grades is of value to professors of methods courses to prospective 
elementary teachers, and to in-service teachers. Educators engaged in teacher 
training responsibilities by being aware of the interests of elementary pupils 
can improve the preparation of teachers in specific areas by giving more 
attention to the content and methods of these categories* Equally important 
is attention to the areas which students like least. By stressing interesting 
teaching methods those areas least liked by students could be enhanced. In- 
service educators v;can likewise give more emphasis to these areas in the science 
curriculum, ■ V. - ; ; • o > v . . / 



In order to determine 'what the interests of fourth, fifth, and sixth 
grade? students in the year 1970 .would be , a survey was made of all of the inter 
mediate grades in the Getty sbu r g Area S choo 1 Di s tr i c t . Thirty classrooms were 
surveyed and 4 compie ted- questionnaires were received from 820 students. By 
coincidence 410 boys and 410 girls completed the ques tionnaires * 



Mr, S laybaugh is an As si s f an t P r o f ess or o f Edue at ion at Get tysburg College , 
~ ttysburg, Pennsylvania* 



i 



The format of the survey instrument to be used was given careful consider- 
ation* The basic question was whether the instrument should be structured or 
unstructured, A structured questionnaire would list areas of science to be used 
as a checklist* The unstructured type would ask the student to vrrite which area 
of science he liked most and the area he liked le~st e The decision was made to 
use the unstructured form so that students would not be influenced by having 
specific areas listed* The final format was a duplicated sheet which asked the 
student to answer four questions: 



1*. What do you most like to study in science? 

2* Why do you like this best? 

3* What do you least like to study in science? 

4« Why are you not very much interested in this? 

Twelve categories of science were selected as major interest areas. These 
areas are (1) The Earth* Land and Water (2) Stars, Sun and Planets (3) The 
Air and Weather (4) Animals (5) Plants (6) The Human Body (7 Chemistry and 
Atomic Energy (8) Heat and Light (9) Simple Machines and Engines (10) Magnetism 
and Electricity (11) Sound (12) Airplanes and Space Flight, The answers given 
by the students were classified as accurately as possible from the unstructured 
answers c Those returns which did not answer the question in terms of areas of 
science, those unable to be read due to spelling or legibility, and those giving 
interests which could not be placed into the twelve categories were grouped into 
a separate category of "Not Classified"* 



Four questions will be answered by this survey* The questions will be 
answered in table form showing the number and percent choosing the particular 
area of science* The table numbers correspond to the numbers of the following 
questions : 

1* What areas of science do intermediate grade children like bes t ? 

2* What areas of science do Intermediate grade children like least ? 

3* What areas of science do intermediate grade boys like best? 

4* What areas of science do intermediate grade girls like best? 

Table 1 



] ; Areas of Science Liked Bes t By 

Intermediate Grade Children 

Area Number Per Cent 




The Earth: Land and Water 
Animals 

Stars, Sun, Planets 
Simple Machines and Engines 
' The Human '/'Body ‘ 

•4 ;i; ^ Magnetism and Electricity 

; : T- -'Airland. Water o: ; ;? ' ' - v ' ’ 

Airplanes , Space ^Flight — ; / 
P Ian t 3 : .V J. f- /’ ~ • 

Chemistry and Atomic Energy 
Heat and Light 
. Sound _ ^ 

Not C las s if led 




v'U Total 



267 

152 

75 

57 ■ ; ■ y 

46 ’ 

'•. ^•45 
• ■ 

28 

24 

19 

r':"; 8 

0 

44 



820 



32,56 

18.54 

9,15 

6.95 

6.71 

5.61 

5.49 

3.41 

2,93 

2.32 

0.98 

0,00 

5.37 




Table 2 
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Areas o£ Science Like Least by 
Intermediate Grade Children 



Area 


Number 


Per Cent 


The Earth* Land and Water 


142 


17,32 


Simple Machines and Engines 


90 


10,98 


Air and Weather 


77 


9,39 


Chemistry and Atomic Energy 


69 


8,41 


Magnetism and Electricity 


64 


7.80 


Stars ? Sun j Planets 


62 


7.56 


The Human Body 


62 


7.56 


Animals 


41 


5.00 


Airplanes, Space Flight 


35 


4,27 


Heat and Light 


31 


3.78 


Plants 


24 


2.93 


Sound 

*Liked all areas or did not 


0 


0,00 


state an area least liked 


64 


7.80 


Not Classified 


59 


7.20 



Total 820 



Table 3 



Areas of Science Liked Best by Boys 
in the Intermediate Grades 



Area 


Number 




Per Cent 


The Earth; Land and Water 


121 




29,51 


Animals 


61 




14,88 


Simple Machines and Engines 


51 




12.44 


S tars y- Sun, Planets 


36 




8.78 


Magnetism and Electricity 


33 




8.05 


The Human Body 


25 




6.10 


Airplanes and Space Flight 


22 




5.37 


Chemistry and Atomic Energy 


14 




3.41 


Air and Weather -r. . 


11 




2.68 


Plants r ” ‘V 


6 


>• 


1,46 


Heat- and Light • 


3 




0.73 


Sound _ * - ‘ * 


0 




0.00 


iNot: Classified - . ■ 


— 27 




6.59 


Total • 


410 








Table 4 
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Areas of Science Liked Best by Girls 




in the Intermediate Grades 






Area 


Number 


Per Gei 


The Earths Land and Water 


146 


35.61 


Animals 


91 


22.20 


Stars 5 Sun 3 Planets 


39 


9.51 


Air and Weather 


34 


8.29 


The Human Body 


30 


7.32 


Plants 


18 


4.39 


Magnetism and Electricity 


13 


3.17 


Simple Machines and Engines 


6 


1.46 


Airplanes and Space Flight 


6 


1.46 


Chemistry and Atomic Energy 


5 


1.22 


Heat and Light 


5 


1,22 


Sound 


0 


0,00 


Not Classified 


17 


4.15 


Total 


410 





Summary and Conclusions 

1, The study of the "Earth: Land and Water" is the area most liked by both 
boys (29.51%) and girls (35.61%), This topic was the most liked area 

of the total group (32.56%,). The breadth of the topics included in this 
area may be a contributing factor. Some topics in this area are rocks, 
oceans, volcanoes, mountains , and conservation, 

2, Surprisingly the area of "The Earth: Land and Water" was also the one 
least liked by the greatest number of students. This area was listed 
as the "least liked" by 142 students or 17.32 per cent. The breadth 
of the topic may again be a contributing factor in this choice, 

3, The study of "Animals" was the second most liked area for both boys 
(14.88%) and girls (22,20%). This topic was given second place in the 
"liked most" category by the total group with 18,54 per cent choosing 
animals as the' favorite area. ■ ; : 1, : 



4. "The Stars, Sun, and Planets" was the third choice by the total group 
with 75 students or ?. 15 per cent choosing this area for study. 

5. The study of "Sound" was not mentioned in any of the questionnaires. 

6. The fact that more boys than girls chose the stuHy of simple machines 
and engines , magnetism and electricity,; and airplanes and space flight 



confirms the masculine attraction to these areas. 
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, The use of an unstructured type of questionnaire resulted in a 
number of returns being delegated to "Not Classif ied" u Many of 
these answered in terms of "not liking the tests”, ’’liking the 
experiments' 1 , etc* 



An analysis of the results of this survey might cause educators to ponder 
the answers to the following questions; 

1, Why do children like certain areas of science beg t ? 

2. How can the areas listed as ,! least liked 1 ’ be improved in status? 

Teachers are constantly striving to improve their students 1 interests in 
all areas of science. By being alert to the areas most liked and the areas least 
liked educators will be able to adjust their methods and materials to continue 
interest and to stimulate interest in the many fascinating categories of elementary 
school science. 

The cooperation of the administrators, the teachers, and the students of the 
Gettysburg Area Elementary Schools was essential for the completion of this study 
and is hereby gratefully acknowledged. The assistance of the students in the 
elementary science methods class at Gettysburg College in completing the statistical 
results of this survey was of vital importance. 
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A PROPOSED PROGRAM OF SCIENCE EDUCATION 
FOR THE ELEMENTARY TEACHER 

WJlItam Np Pafford 



Introduction and Rationale 



Many beginning elementary teachers approach science teaching with fear and 
trepidation. They have customarily completed the minimum requirement in science, 
which ranges from twelve to twenty quarter hours at most colleges and universities. 
At some schools all these credits are completed in the same subject area , either 
biology, chemistry, or physics, for the most part* In this arrangement the teacher 
may be well prepared, contentwise , to teach elementary science in one field, but 
she will likely be inadequate outside that one area. Another common practice 
finds the student required to complete one or more survey courses in each major 
area of science (biology, chemistry, physics, and sometimes geology). In the 
latter instance the material which is presented is usually theoretical in nature, 
so that the prospective teacher actually learns very little which will be of great 
value in the “real world" of the elementary classroom. Bruce and Eiss have report- 
ed on a study in which many elementary teachers described their science programs 
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almost unanimously, as being irrelevant, uninspiring, and often overwhelming. 

It is generally agreed by science educators that elementary education, programs 
at most colleges and universities do not adequately prepare students to be 
effective science teachers* 

The past decade has seen the development of many new and exciting programs 
in elementary science* The various National Curriculum Projects have resulted 
in the production of superior equipment and materials , but adoption of these 
projects has not been particularly rapid. Too often, elementary teachers lack 
the proper training to effectively implement these new programs* 

As Hudes and Morlber have pointed out, "The success or failure of the new 
and. often innovative science programs, depends in large measure on the know- 
ledge and the skills of the elementary teacher * 11 The problem is amplified by 
Ragan and Henderson ? as they advocate reform in teacher education: "The most 

serious handicap faced by school systems as they attempt both to implement the 
new curricula developed by projects at the national level and to adopt innova- 
tions in organisation and instruction is the lack of teachers who are prepared 
for these new programs * lf 

There is additional evidence supporting the need for change in the science 
component of elementary education programs. In a study conducted at Wisconsin 
State University , Platville, the Stanford Achievement Test in Science was 
utilized to compare elementary teacher trainees with eighth graders at the 
University Laboratory School. The range of scores for the two groups was 
identical a a fact which surely raises questions concerning the effectiveness of 
science courses completed by the elementary education majors* In addition, the 
investigators found no significant correlation between the number of semester 
hours of science completed by the prospective teachers and their scores on the 
Stanford Achievement Test. They also stated that the area of science in which 
courses had been completed did not seem to affect scores on the Achievement 
Test .^ 5 It seems unlikely that the subjects of this study gained a great deal 
from their university science program. 



^Matthew H. Bruce and Albert F. Eiss, Science Education for Elementa ry 
Teachers , Final Report U.S.O.E. Project No* 7-C-016 (October 1968), p. 11. ^ 
Cited in Pres ervice Science Education of Elcnie ntary Teachers , AAAS Commission 
on Science Education, 1969 s p. 12. 

^Isodore Hudes and George Morlber, ’'Science Education for the Elementary 
Teacher, Science Education , December 1969, Vol. 53, No. 5, p* 424* 

%illiam B. Ragan and George Henderson, Prospects for the Future of 
American Education , to be published by Harper and Row* Cited in "Preview of 
of a Coming Book ,* 1 School & Society , March 1970, P* 186. 

^Lynn Oberlin, "Science Content Preparation of Elementary Teachers, 
School Science and Mathematics , March 1969, Vol. 69, No. 3, p. 207-210. 
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